Theoretical considerations of plant gravisensing.
The mechanisms proposed to explain gravity sensing can be divided into two groups, "statolith" and "non-statolith" mechanisms. The traditional estimates of the plausibility of these mechanisms are based on the analysis of the signal-to-noise ratio. The existing data indicate that the problem of plant gravisensing may be related to the general problem of the detection of weak signals in mechanoreceptors. This paper reviews the known mechanisms of plant gravisensing as well as the latest nonlinear stochastic models of mechanoreception in which noise promotes detection and amplification of weak signals. These models based on nonlinear stochastic phenomena may be used to explain plant gravisensing, if the cell is considered a dynamic, spatially distributed system of active intracellular cytoskeletal networks and mechanosensitive proteins.